,ABSTRACT. This paper is concerned with thermo-visco-elastic Rayleigh waves under the influence of couple-stresses and gravity. A more general phase velocity equation for these waves is derived. It is shown that the phase velocity equation reduces to that of the classical elastic Rayleigh waves in the absence of the couple-stress parameter, viscosity and gravity.
The main objective of this paper is to study thermo-visco elastic Rayleigh waves under the joint influence of couple-stresses and gravity. A more general phase velocity equation for these waves is obtained. In the absence of couple-stresses, viscosity and gravity, this equation is found to reduce to that of the classical elastic Rayleigh waves.
FORMULATION OF THE PROBLEM WITH THE EFFECT OF COUPLE-STRESS.
We consider the rectangular Cartesian coordinate system of Oxyz with the origin O at any point on the free plane boundary of the half-space z _> 0 and the z-axis directed normal to the interior of the isotropic visco-elastic medium under the influence of couple-stresses having homogeneous properties. It is assumed that the visco-elastic medium is free to exchange heat with the region _> 0. In the absence of a disturbance, the medium is at absolute temperature T In order to study the visco-elastic Rayleigh surface waves under the action of a thermal field propagated in the direction of the x-axis, we introduce displacement potentials and related to the displacements u, v, w by the equations 0 0 c%b 0 
SOLUTION OF THE PROBLEM WITH THE JOINT EFFECTS OF COUPLE-STRESS AND GRAVITY.
In this section, we consider the joint effects of couple-stresses and gravity on the thermo-viscoelastic Rayleigh surface waves. We assume that gravitational field produces a type of initial stress of hydrostatic nature. Also, the initial stress is being produced by a slow process of creep where the shearing stresses tend to become small or vanish after a long period of time.
Based upon Biot's theory [3] where p is the density and g is the acceleration due to gravity.
The displacement equations of motion in the visco-elastic medium under the influence of temperature, couple-stress and gravity can be written (see [1,4 as Vos, Vls, Voa, V2R, Uos, U2s given by (2.7) (2.8). We have also Fourier's law of heat conduction in an isotropic visco-elastic medium as presented in equation (2.9) .
Since the surface z 0 is free from both stresses and couple-stresses, the components of stresses and couple-stresses on (4.27 ) is in perfect agreement with the phase velocity equation of the last section. When viscosity, gravity, and couple-stress effects are neglected, the phase velocity equation (4.27) reduces to the thermo-elastic Rayleigh waves as presented by Chadwick [1] .
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